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(57) Abstract 

A modified bitumen sheet material (12) and method for a protective moisture barrier, particularly for masonry surfaces (42). The 
sheet material has a bitumen layer (14) modified by the addition of a minor amount of a long-chain polybutadiene-isocyanate urediane 
polymer and optionally, a modifying amount of hydrocarbon oil to provide stable, non-flow and selected tackified surface properties to the 
bitumen layer (14). The sheet material (12) includes a releasable casting paper fihn (16) on one surface of the bitumen layer (14), to be 
removed prior to use, and a cross-linked polyethylene fihn (12) bonded to the other outer surface of the bitumen layer (14) as a handling 
or moisture barrier sheet. The sheet material (12) is prepared by casting the hot, melted bitumen as a layer (14) onto a casting paper sheet 
(16) and applying the outer film to the exposed bitumen surface to bond to the top surface. 
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DESCRIPTION 

Ure thane -Modified Bitumen Sheet Material 
and Method for Protective Moisture Barrier 

Background of the Invention 

5 Asphalt is a solid or viscous, typically semisolid, 

mixture of hydrocarbons which are amorphous, and the 
predominant constituents of asphalt are bitumens derived 
from refinery petroleum. Asphalts and/or bitumens are 
typically employed for paving, road coatings, roofings, 

10 sealing and also for carpet backing, such as a bitumen- 
backed carpet tile. 

Asphalt or bitumen has been employed as a backing layer 
for carpet material. Such bitumen employed as a backing 
layer has been modified by the addition of various polymers, 

15 for example, styrene-butadiene-styrene block copolymers as 
well as mixtures of high and low density polyethylene 
polymers, and by urethane polymers as described more 
particularly in U.S. Patent 5,096,764, issued March 17, 
1992, hereby incorporated by reference. Bitumen used as a 

20 backing layer for a carpet material has been modified by 
employing therein a urethane reaction product composed of a 
hydroxyl- terminated, long-chain diene hydrocarbon and a 
polyisocyanate to provide a carpet material which is heat 
stable during a wet steam process printing operation. The 

25 liquid hydroxyl- terminated homopolymers of butadiene 
employed as the modifying polymers in the bitumen carpet 
backing layer are commercially sold as Poly-BD® liquid 
resins (a trademark of ELF-Atochem SA of Hauts -de -Seine, 
France) , and their use with various polymers and components 

30 are described in an advertising brochure "Poly bd® resins In 
Urethane Elastomers", also hereby incorporated by reference. 

Asphalt or bitumen has a primary use as a moisture 
barrier for masonry, such as poured concrete, in the 
construction of commercial and residential buildings wherein 

35 a bitumen coating is typically applied to the exterior wall 
after the concrete foundation has been poured to prevent the 
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penetration of moisture. The use of bitumen coatings as a 
moisture-protective barrier by itself is difficult, since 
bitumen tends to be too fluid, therefore usually requiring 
a backing and also a filler, such as a modified polymer, 
5 like the styrene -butadiene- styrene, in order to stiffen the 
bitumen as a moisture barrier. However, bitumen even with 
a filler and a styrene-butadiene-styrene copolymer is not 
satisfactory at normal operating ranges, since at the high 
temperature end of the application of the bitumen as a 

10 moisture barrier, say for example 80© F to IIQOF, the bitumen 
is too fluid, while at low temperatures, the bitumen 
exhibits diminished surface tackiness, for example, in the 
loop to 30OF range, so that the bitumen does not stick to 
the masonry it is designed to protect. 

15 Therefore, it is desirable to provide for a new, 

improved, modified bitumen composition sheet material and 
method as a moisture barrier in which the modified bitumen 
sheet material may be employed ^ve r a rang e_Qf_jLe.mp.eratures- 
wxtE satisfactory characteristics, such as preventing the 

20 passage of moisture, tackiness and flexibility. 

Summary o€ th^ Tnv^ntion 
The invention concerns a modified bitumen sheet 
material and method as a moisture barrier. In particular, 
the invention is directed to a polybutadiene urethane- 

25 polymer-modified, bitumen- containing sheet material and 
method as a moisture barrier for concrete structures. 

The invention is directed to a modified bitumen sheet 
material, adapted particularly for use as a moisture barrier 
for masonry, such as poured concrete, and which sheet 

30 material comprises a modified bitumen layer, which bitumen 
layer comprises bitumen (or asphalt used interchangeably 
with bitumen) , optionally a filler material, such as an 
inert, low cost, particulate filler, optionally a tackifier 
agent and a minor modifying amount of a urethane polymer, 

35 the urethane polymer prepared by the reaction of a 
polyisocyanate, such as an aromatic diisocyanate, with a 
long- chain polydiene hydrocarbon, such as a polybutadiene, 

-2- 
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having isocyanate -reactive terminal groups, particularly 
hydroxyl terminal groups, which react with the 
polyisocyanate . The urethane-modif ied bitumen layer is 
selected in composition to impart stable, non-flow 
5 properties to the bitumen layer and also a selected degree 
of surface tackiness to the bitumen layer over a selected 
general use temperature range in which the bitumen layer is 
employed as a moisture barrier. 

The sheet material includes a thin, polymer film, 
10 particularly, for example, a thin film of non-heat- 
shrinkable film, such as an oriented olefinic resin, like a 
polyethylene or a polyester, for example, from about 0.5 to 
^ 5 mils in thickness on one surface of the bitumen layer, and 

also includes a thin, releasable film on the other surface 
15 of the bitumen layer, such as a paper casting sheet having 
a surface treatment, like a silicone coating, which provides 
for the releasable film sheet to be easily removed prior to 
use of the sheet material to expose the tackified surface of 
the bitumen layer for application to a wall surface of the 
20 masonry to be protected. 

Optionally, but preferably, the bitumen composition 
should contain a modifying amount of a tackif ier agent which 
is compatible with the urethane-modif ied bitumen composition 
and which permits the adjustment of the degree of tackiness 
25 to the urethane -bitumen composition. Suitable tackif ier 
agents would include waxes, resins and oils. In particular, 
petroleum or petroleum-derived mineral oil, such as 
aliphatic, aromatic or mixed base hydrocarbon oil has been 
discovered to be a satisfactory tackifier agent with the 
30 urethane -bitumen composition, generally in the range of 0% 
to 30%, e.g. 10% to 25%, by weight of the urethane -bitumen 
composition. Generally, the tackifier agent is added to the 
bitumen and filler where a multiple vessel preparation 
system is used. 

35 The composition of the bitumen layer may vary as 

desired as to the type and nature of the bitumen, of the 
fillers, and of the modifying urethane polymer employed in 

-3- 
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order to provide the desirable balance of properties of both 
being flexible and stable and having a tacky surface 
depending upon the particular usage and climate on 
application to which the bitumen sheet material is employed. 
5 Thus, the modified bitumen sheet material may be formulated 
for example for use at various particular temperature ranges 
or may be formulated for use as a general residential and 
commercial building moisture barrier sheet material . The 
sheet material is provided in roll form for application of 

10 the exposed tacky surface of the bitumen layer to the 
exposed exterior, or even interior, surface of a surface, 
such as a poured concrete wall, to provide for an effective 
barrier layer. It is desirable to provide for a modified 
bitumen sheet material which exhibits desirable properties, 

15 that is, surface tackiness on the exposed bitumen layer 
surface after removal of the releasable film, as well as 
flexibility and stability over a range of about lO^F to 
12 OOF, and more typically, 25oF to lOOop, which would c o_ver_ 
inbst moderate climatic operations. The desired flexibility 

20 should be such as to permit the sheet material to be 
manufactured, employed and transported to the site typically 
in roll form, so that it may be easily unrolled, cut to 
desired lengths for application and then applied to a 
surface, typically a vertical concrete wail surface, for 

25 example, about the exterior surface of a poured foundation. 
The bitumen exposed surface layer should be sufficiently 
tacky when the releasable film is removed to permit the 
exposed bitumen layer surface to adhere to the masonry wall 
surface, at least for a sufficient time to permit the back 

30 filling of earth against the foundation wall or for the 
application of other wall surfaces or other coating or 
treatment applications, where desired, to the moisture 
barrier sheet . 

The bitumen or asphalt employed as the primary 

35 constituent may represent straight run, cut back asphalt, 
low asphaltene bitumen, propane deactivated bitumen or blown 
asphalt and may vary in penetration properties, but 

-4- 
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typically ranging from about 10 to 100, more typically 30 to 
80, in penetration value. The filler material employed may 
vary and generally is an inert-type filler material, either 
fibrous or particulate, and more particularly, comprises 
5 calcium carbonate, talc, clay, diatomaceous earth or other 
low cost-type filler material which is easily dispersed into 
the bitumen in order to stiffen the bitumen and to lower the 
cost of the resulting bitumen layer. However, calcium 
carbonate is the preferred particulate material to be 

10 employed in fine particle size of less than about an average 
size of 100 fim, and typically less than 20 /im, in a range of 
at least 6% by weight of the bitumen layer, and generally 
ranging from about 0 to 4 0 weight percent, but more 
typically from 5 to 25 weight percent of the bitumen 

15 composition. 

The urethane polymer is a reaction product generally 
reacted in situ in the melted bitumen by the addition of 
polyisocyanate and the addition of the long-chain diene 
polymer, typically in the presence of a urethane catalyst 

20 curing system. The bitumen and the components are mixed to 
provide for an in situ reaction urethane polymer, wherein 
the components of the urethane polymer are dispersed within 
the hot bitumen forming an interpenetrating polymer network 
(IPN) prior to the formation, i.e. casting or pouring, of 

25 the hot-melt bitumen composition onto a releasable film, 
usually supported on a movable belt, to form the sheet 
material. The long-chain diene hydrocarbon polymer employed 
has terminal groups, more particularly, hydroxyl terminal 
groups, or amine -type terminal groups or any other 

30 isocyanate reaction- type groups which would permit the long- 
chain diene, i.e. C4-C6, hydrocarbon polymer to provide for 
a desirable reaction with the isocyanate groups. One 
particular long- chain diene polymer employed comprises a 
homopolymer of polybutadiene , commercially known as Poly-BD® 

35 resin, having a hydroxyl functionality ranging from about 
2.2 to about 2.6, which is particularly reactive with 
aromatic diisocyanates , and which polymer has primarily 
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terminal hydroxyl groups of the allylic type. While the 
bitumen composed of a reasonably high molecular weight 
carbon chain typically has limited compatibility with the 
isocyanatfe, polybutadiene or low weight polybutadiene- 
5 urethane polymer, the components are easily admixed. The 
use of a long- chain diene hydrocarbon with terminal 
isocyanate reactive groups exhibits the most compatibility 
with the non-polar bitumen. The polyurethane polymer 
provides for the formation of a cross- linked, 

10 interpenetrating urethane polymer network through the 
normally thermoplastic bitumen to provide a urethane- 
modified bitumen which will no longer flow, i.e. is stable 
but will retain tacky properties. The isocyanate is 
chemically bonded to the bitumen by the isocyanate-reactive 

15 groups, like amine groups, on the bitumen. 

While in one preferred embodiment, the isocyanate and 
the long-chain hydrocarbon are reacted In situ with the hot 
bitumen and then filler material added and dis pers_ed- 
therein, it is also recognized that the urethane polymer can 

20 be separately reacted, for example, as a prepolymer, and 
then dispersed by mixing or a dispersion mill into the 
bitumen. The reaction may be carried out employing varying 
amounts of the isocyanate and the long- chain polydiene 
hydrocarbon, but typically the reaction is carried out using 

25 a stoichiometric amount or with a slight excess of the 
polyisocyanate, i.e. in an equivalency ratio of about 1 . 0 to 
1.1. It is recognized that the reactive long-chain poly C4- 
Cq hydrocarbon, i.e. polybutadiene, may be used in less than 
stoichiometric amounts and also used in combination and with 

30 mixtures of other polyols, amines or amine polyol compounds 
reactive with isocyanates or isocyanate prepolymers 
containing polyols prepared with these compounds for 
admixture with the bitumen, such compounds and prepolymers 
known and used in the urethane field to produce urethane 

35 polymers. The urethane polymers so produced provide desired 
modified polyol or amine polyol -hydroxy polybutadiene - 
isocyanate reaction products as a modifying agent for the 
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bitumen- Suitable polyols would include, but not be limited 
to: Cj-Cio polyols, like butane diols, hexane diols, 
trimethylolpropane, propylene glycol, or polyethylene 
polyols prepared using C2-C4 oxide, like ethylene and 
5 propylene oxides and halogenated oxides. 

As set forth, the nature and amount of the various 
ingredients in the bitumen layer may be varied as desired 
for desired properties within the sheet material, for 
example and not in limitation thereof, a bitumen composition 

10 may comprise about 100 parts bitumen (straight run or 
oxidized) with 10 to 70 parts of a particulate filler, like 
calcium carbonate, and the urethane polymer in an amount of 
about 2% to 25% by weight of the composition, more typically 
ranging from about 6% to 18% with the polymer prepared with 

15 a hydroxy- terminated polybutadiene and reacted with a minor 
amount of an MDI diisocyanate in the presence of a catalyst 
system. The reaction usually is carried out in the presence 
of a urethane curing system which may include, for example, 
an organo -metal compound alone or in combination with other 

20 catalysts with various amines as accelerators, such as for 
example, but not limited to a dialkyl metal, e.g. tin, di- 
fatty acid, and more particularly, a di -butyl tin dilaurate 
catalyst . The components are brought together in a heater- 
mixer with the bitumen and heated to about ISQoF or higher, 

25 such 2000F to 300OF, to provide the urethane polymer bitumen 
composition. 

The releasable sheet material comprises strippable or 
releasable casting paper or other type film which does not 
adhere to the surface of the bitumen layer, typically, a 

30 thin casting paper having a silicone coating thereon of 
about 1 to 5 mils in thickness and typically, 2 to 4 mils, 
and upon which the hot melt, modified, urethane polymer 
bitumen composition is cast and formed into a bitumen layer 
by a casting knife or roller operation, and then permitted 

35 to cool on the releasable paper. The releasable paper is 
easily stripped off in use, usually just prior to use as a 
moisture barrier layer, to expose the tacky surface of the 
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bitumen layer for pressing against a concrete wall or other 
surface . 

The thin, outer film or other film employed may vary in 
composition and thickness and a wide variety of polymer 
layers used, either in single or double layers or as 
polymer-metal foil layers. The outer film may be used as a 
moisture barrier film; however, this outer film need not be 
a moisture barrier- type film, but is employed primarily to 
allow handling of the moisture-barrier, tacky bitumen layer. 
However, in particular, it is desirable to use an olefinic- 
type resin, typically ranging from 1 to 10 mils in 
thickness, for example, 1 to 5 mils, and generally of a 
polyethylene, thin film material, which is sufficiently 
stable at the melting point or the bitumen application 
temperature of the urethane-modif ied bitumen layer, so that 
it will not shrink or change characteristics. Thus, for 
example, particularly preferred are cross- linked- type 
olefinic resins and more part icularly, a cross-linked, low 
density polyethylene film which will not shrink at the 
20 casting temperatures of a hot bitumen layer formation and 
which adheres to the bitumen layer. 

The sheet material may be prepared by charging a heated 
mixing vessel with the bitumen, filler, curing system, long- 
chain polymer, polyisocyanate and other additives as 
25 desired, which may include stabilizers, surfactants, 
dispersants, pigments, dyes, tackifiers, other polymers and 
resins, waxes and the like, and the admixture heated and 
mixed to provide for the in situ reaction of the 
polyisocyanate and the hydrocarbon to provide for a 
30 urethane-modif ied bitumen. All the components need not be 
charged into a single heater-mixer; rather, in a preferred 
embodiment, one vessel will contain the hydroxy- terminated 
polybutadiene and the selected curing agents and other 
additives, the bitumen and filler heated and premixed in a 
35 second vessel and the polyisocyanate in a third vessel. The 
mixed components of the first and second vessel and the 
isocyanate in the third vessel may then be mixed in an 

-8- 
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injection nozzle at the point of dispensing and pouring the 
mixed components onto the releasable film supported on a 
conveyor belt. Where a single heater-mixer vessel is used, 
the filler would be dispersed into the hot, melted bitumen 
5 prior to the addition of the curing system, the reactive, 
long-chain polydiene hydrocarbon and the polyisocyanate, 
then all components mixed and then dispersed to form a 
urethane -modified bitumen layer. 

The hot bitumen composition is injected or cast onto a 

10 releasable film to form a bitumen layer, such as with the 
employment of a casting knife, to form a layer of moisture- 
barrier bitumen on the releasable film which may vary in 
thickness, but for example may range from about 3 0 to 150 
mils, and more typically 40 to 100 mils in thickness. After 

15 the applying of the bitumen layer, the thin moisture barrier 
layer is gently pressed or laid on the top surface of the 
hot melt bitumen layer, the bitumen then permitted to cool 
or is cooled by the use of water-cooled plates usually 
beneath the belt, and then the resulting flexible sheet 

20 material rolled up in roll form for subsequent packaging and 
use in the field. 

In use, the rolled up bitumen sheet material is 
transported to a construction or use site, and the sheet 
material cut to the desired lengths . The releasable casting 

25 film material is removed to expose the tackified surface, 
and the tacky surface then placed, i.e. pressed, against the 
^ masonry or other surface it is designed to protect, and held 

in place by the tacky nature of the exposed surface of the 
bitumen layer. The sheet material may be employed as 

30 adjacent sheet materials or the adjacent sheet materials may 
be overlapped as desired, and may further be spray coated by 
other polymers or used with other sheet material laid 
thereover or back filled of earth in whole or part as 
desired. The sheet material provides an effective, 

35 flexible, tackified, stabilized moisture barrier and method 
which may be employed not only on masonry surfaces, but also 
in a wide variety of applications wherein desirable 
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protective barrier properties are required across a desired 
temperature range . 

The invention will be described for the purposes of 
illustration only in connection with certain, specific 
5 illustrated embodiments; however, it is recognized that 
those persons skilled in the art may make various 
modifications, changes, additions and improvements to the 
illustrated embodiments, without departing from the spirit 
and scope of the invention. 

Fig. 1 represents an enlarged, cross -sectional view of 
the sheet material of the invention. 

Fig. 2 is a schematic, illustrative process for 
producing the sheet material of Fig. 1. 
15 Fig. 3 is an illustrative, schematic drawing of the 

application of the sheet material of Fig. 1 to a masonry 
surface . 

FigT 1 shows a moisture barrier sheet material 10 

20 having a urethane-modif ied bitumen layer 14 of 40 to 80 
mils, a releasable, non-stick casting paper 16 of 1 to 2 
mils and an outer handling film composed of low density, 
cross-linked, heat stable to IGO^F polyethylene film 12. 

Fig. 2 shows a process 20 for manufacturing the sheet 

25 material 10 employing heated mixing vessels 22, 30 and 32 
wherein the bitumen and filler calcium carbonate are heated 
in vessel 30 to about ISQoF to 270OF. The other vessels 32 
and 22 contain the other components, and all components are 
fed through lines 34, 36 and 38 to a mixing- injection nozzle 

3 0 50 to admix and inject the polymer -bitumen composition onto 
the top surface of release paper 16 . The urethane polymer 
is formed in situ in the nozzle 50. The hot, melted, 
injected bitumen composition is cast as layer of 40 to 80 
mils in thickness by a knife 26 on the release surface of 

35 casting paper 16 supported on an endless stainless steel or 
» non-stick fluorocarbon or other type conveyor belt 24. A 
low density polyethylene barrier film 12 is then fed from a 

-10- 
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roll and pressed onto' the hot, exposed surface of the 
bitumen cast layer to adhere to the cooled bitumen layer. 
The bitumen layer is cooled by water cooling plates 28 
beneath the conveyor belt 24, and the resulting product 
5 placed in roll form. 

Fig. 3 shows a concrete wall protection system 40 with 
a poured, vertical, concrete foundation wall 42 with cast 
pieces of the sheet material 10 with casting paper 16 
removed and the exposed tacky surface adhering to the 
10 concrete surface with earth 44 placed against a portion of 
the previous attached, secured sheet material 12 and 14. 

The following bitumen-asphalt composition formula was 
prepared. The first five components are added to and mixed 
15 with asphalt at 250oF, the temperature adjusted to 230oF 
before adding the catalyst . 

Asphalt -bitumen 350 grams (straight run 

hydrocarbon) 

Oil 54 
20 CaC03 70 

Poly BD® 65.5 (hydroxy- terminated 

polybutadiene) 

(MDI ) Isocyanate 8 . 2 

Catalyst Q . 1 (dibutyl tin di-laurate) 

25 Total 547.8 grams 

The hot composition is poured directly onto release 
film supported on a belt and cures adequately after leveling 
to roll on line. 

30 The example shows the effect of cure time on the amount 

of catalyst present in the mixture . 



Asphalt 21.0 gr 21.0 21.0 21.0 

Oil 3.2 3.2 3.2 3.2 

35 CaCOg 4.2 4.2 4.2 4.2 

Poly BD® 3.9 3.9 3.9 3.9 

Isocyanate 0.49 0.49 0.49 0.49 

Catalyst 0.003 0.006 0.012 0.024 

Cure Time 3 0 min 10 min 5 min 1 min 

40 The optimum cure time is about 1/2 to 10 minutes, 

depending upon the time required to cast the composition, 

form a coating layer on the release film and apply a top 
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cover of the barrier film. The cure time may vary depending 
upon the amount of catalyst, as illustrated, and also may 
vary depending upon the type of catalyst or combination of 
catalysts used. 
5 Bxamplg III 

This example shows the effect on cold tack and fluidity 
at lOOop by varying the amount of oil. Tack is determined 
empirically by finger test against the composition surface, 
while fluidity is determined empirically by applying the 
10 composition to a vertical wall surface and observing 
downward movement with time; however, other tests of tack 
and fluidity may be used. 

Asphalt 
15 Oil 

CaCOa 

Poly BD® 

Isocyanate 

Catalyst 
20 Tack (250F) 

Fluidity ggOoF) 













73.8 gr 


73 .8 


73 .8 


73 .8 


73 . 8 


11.4 


15.0 


20.0 


25.0 


30.0 


14 .8 


14.8 


14 .8 


14.8 


14.8 


15.0 


15.0 


15.0 


15.0 


15.0 


1.88 


1.88 


1.88 


1. 88 


1.88 


0.1 


0.1 


0.1 


0.1 


0.1 


Fair 


Fair 


Good 


Good 


Good 


Good 


Good — 


— Good— 


— ^Fair 


Poor 



These results show that there is an optimum range of 
oil content with this composition to have a product with 
good tack at 25of and good structural integrity, or non- 
25 fluidity, at lOOoF. The optimum oil amount range for this 
composition is from about 5 to 25 grams or from 2% to 8.5% 
by weight, or preferably 15 to 25 grams or 12.8% to 21.1% by 
weight , 

30 The following example shows the results of varying the 

mole ratio of polyol to isocyanate. 

Asphalt 

Oil 
35 CaCOa 

Poly BD® 

Isocyanate 

Catalyst 

Equiv Ratio 
40 (ISO/Poly-BD) 

As the level of isocyanate is decreased, the tack 

increases at 25oF, but lOO^F fluidity suffers when the 

equivalent ratio drops below 0.85. The optimum range of 
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Poly-BD® in this composition is about 25 to 10 or preferably 
20 to 10 with isocyanate about 3,0 to 1.0 or preferably 2.5 
to 1.25. 

This series shows the effect of varying the amount of 
urethane in the composition. 



Asphalt. 73.8 gr 73.8 73.8 73.8 

Oil 11.4 11.4 11.4 11.4 

10 CaC03 14.8 14.8 14.8 14.8 

Poly BD® 30.0 15.0 6,0 3.0 

Isocyanate 3.76 1.88 0.75 0.3 7 

Catalyst 0.1 0.1 0.1 0.1 

Sample A built too much strength and reduced the tack. 

15 Samples C and D did not build enough strength to make a 
viable product . Sample B produced a tacky product with good 
cold tack and good lOOoF fluidity. This composition 
employed a constant amount of oil. The composition can be 
used without any oil, but oil additive is preferred as a 

20 tackifier to provide the proper balance between structural 
integrity (stiffness) given by the urethane polymer with 
some tackiness, and an increased level of tackiness with 
structural integrity over the desired temperature range. 
Therefore, the amount of urethane can vary from about 3 to 

25 30 grams in this composition if the amount of oil is also 
adjusted; however, high amounts of urethane polymer are 
limited by cost factors. 
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CLAIMS 

What is claimed is: 

Claim 1. A urethane -modified bitumen sheet material 
2 adapted for use as a moisture barrier, which sheet material 
comprises : 

4 a) a bitumen layer which comprises bitumen and a 

minor modifying amount of a urethane polymer to impart 
6 stable, non-flow properties and a selected degree of 

surface tackiness to the bitumen layer in use, the 
8 urethane polymer prepared by the reaction of a 

polyisocyanate with a long-chain polydiene hydrocarbon 
10 with terminal groups which react with the 

polyisocyanate to form a urethane polymer; 
12 b) an outer polymer film bonded to one surface of the 

bitumen layer; and 
14 c) a releasable film bonded to the other surface of 

the bitumen layer, which releasable film is subject to 
16 removal prior to use of the sheet material t o expose a^ 

— tacky-^sur f 'a:c e o~f ~€"fiLe~~b i t umen layer for application of 

18 the tacky surface to the surface to be protected. 

Claim 2. The sheet material of claim 1 wherein the 
2 bitumen layer comprises from about 2% to 3 0% by weight of 
the urethane polymer. 

Claim 3 . The sheet material of claim 1 wherein the 
2 polydiene hydrocarbon comprises a hydroxyl- terminated 
polybutadiene homopolymer . 

Claim 4. The sheet material of claim 1 wherein the 
2 bitumen layer includes a filler material in an amount of 
from about 5% to 40% by weight of the bitumen layer. 

Claim 5. The sheet material of claim 1 wherein 
2 polyisocyanate comprises a diphenyl methane 4,4^ 
diisocyanate . 

Claim 6 • The sheet material of claim 1 wherein the 
2 outer polymer film comprises an olefinic polymer film which 
is heat resistant at about temperatures above 160of. 
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Claim 7. The sheet material of claim 1 wherein the 
2 outer polymer film comprises a cross -linked, low density 
polyethylene film. 

Claim 8. The sheet material of claim 1 wherein the 
2 releasable film comprises a release paper having a release 
surface . 

Claim 9. The sheet material of claim 1 wherein the 
2 bitumen layer comprises a urethane polymer derived from a 
reaction of an aromatic diisocyanate in the presence of a 
4 curing agent and long- chain polydiene hydrocarbon having 
primary terminal hydroxyl groups, with a hydroxyl 
6 functionality ranging from about 2.2 to 2.6. 

Claim 10 . The sheet material of claim 1 wherein the 
2 bitumen layer ranges from about 20 to 150 mils in thickness, 
and the outer film and the releasable film range from about 
4 1 to 10 mils in thickness. 

Claim 11. The sheet material of claim 1 wherein the 
2 bitumen layer exhibits surface tackiness and non-flow stable 
properties over the range of about lOoF to 125oF. 

claim 12 . The sheet material of claim 1 wherein the 
2 bitumen layer includes a tackifier agent in an amount 
sufficient to impart selected surface tackiness to the 
4 bitumen layer. 

Claim 13 . The sheet material of claim 12 wherein the 
2 tackifier agent comprises a mineral hydrocarbon oil. 

Claim 14. The sheet material of claim 13 wherein the 
2 mineral hydrocarbon oil is present in an amount of about 5% 
to 25% by weight of the bitumen layer. 

Claim 15. In combination, a concrete structure which 
2 includes a tacky surface of the sheet material of claim 1 
secured to the wall of the concrete structure and with the 
4 releasable film sheet removed from the sheet material. 

Claim 16 i A modified, urethane bitumen sheet material 
2 adapted for use as a moisture barrier for masonry, which 

sheet material comprises: 
4 a) a bitumen layer which comprises bitumen, a filler 

material, a mineral oil tackifier agent and an amount 
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6 of about 2% to 30% by weight of the bitumen layer of a 

urethane polymer to impart desirable non-flow 
8 properties and a selected degree of surface tackiness 

to the bitumen layer in use over a temperature range of 
10 about 250F to lOOoF, the urethane polymer prepared by 

the reaction in the presence of a curing agent of an 
12 aromatic diisocyanate with a long- chain polybutadiene 

hydrocarbon with hydroxyl terminal groups to form a 
14 urethane polymer; 

b) a thin, outer, cross-linked, olefin, polymer film 
16 bonded to one surface of the bitumen layer; and 

c) a re leasable paper on the other surface of the 
18 bitumen layer, which releasable paper is subject to 

removal prior to use of the sheet material to expose a 
20 tackified surface of the bitumen layer for application 

of the tackified surface to the surface of the masonry 
22 to be protected. 

Claim 17. A method of preparing a urethane -modified 



— 2 ^bi-feumen — sheet — materxa'l adapted for use as a moisture 

barrier, which method comprises: 
4 a) preparing a hot, melted bitumen composition which 

comprises bitumen and a minor modifying amount of a 
6 urethane polymer, which urethane polymer is prepared by 

the reaction of a polyisocyanate with a long-chain 
8 polydiene hydrocarbon having terminal groups which 

react with the polyisocyanate to form the urethane 
10 polymer; 

b) applying a layer of the melted bitumen composition 
12 onto a releasable film, which film may be easily 

removed from the cooled surface of the bitumen layer 
14 prior to use; 

c) applying an outer polymeric film to an exposed 
16 surface of the bitumen layer to bond the outer 

polymeric film to the bitumen layer; 
18 d) cooling the bitumen layer; and 

e) recovering the sheet material for use as a 
20 moisture barrier sheet material. 
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Claim 18. The method of claim 17 wherein the polymeric 
2 film comprises a cross -linked, low density olefinic film. 

Claim 19. The method of claim 17 wherein the releasable 
2 film comprises a paper with a releasable surface. 

Claim 20. The method of claim 17 which includes adding 
2 the polyisocyanate and the hydrocarbon to a mixing vessel 
containing the hot bitumen and carrying out the reaction in 
4 the mixing vessel. 

Claim 21. The method of claim 17 wherein the 
2 hydrocarbon comprises a hydroxyl- terminated polybutadiene 
and the polyisocyanate comprises an aromatic diisocyanate . 

Claim 22 . The sheet material produced by the method of 
2 claim 17. 

Claim 23. The method of claim 17 wherein the bitumen 
2 composition includes a filler material . 

Claim 24. The method of claim 17 wherein the bitumen 
2 composition includes a tackifier agent in an amount to 
impart a selected tackiness to the surface of the bitumen 
4 layer. 

Claim 25. The method of claim 24 wherein the tackifier 
2 agent comprises a hydrocarbon oil in an amount of about 5% 
to 3 0% by weight of the bitumen composition. 

Claim 26. The method of claim 24 which includes 
2 separately introducing heated bitumen, the polyisocyanate 
and the long- chain polydiene hydrocarbon into an injection 
4 nozzle for in situ reaction and mixing, and injecting the 
melted, urethane-bitumen composition onto the releasable 
6 film supported on a conveyor belt. 

Claim 27 . A method of providing a moisture barrier to 
2 a surface, which method comprises: 

a) removing the releasable film of the sheet material 
4 of claim 1; and 

b) applying the tacky, exposed surface of the bitumen 
6 layer to the surface to be protected. 

Claim 28. The method of claim 27 wherein the surface to 
2 be protected comprises a poured concrete wall surface. 

-17- 



9703253A1J_> 



wo 97/03253 



PCT/US96/11446 



Claim 29. The protected wall surface prepared by the 
2 method of claim 27. 

Claim 30. A polymer-modified bitumen coating 

2 composition adapted for use as a moisture -barrier coating 

layer, which composition comprises: 
4 a) bitumen; 

b) a modifying amount of a urethane polymer prepared by 
6 the reaction of a polyisocyanate with a long chain, 

polydiene hydrocarbon with terminal groups which react with 
8 the polyisocyanate to form the urethane polymer; 

c) a tackifier agent in sufficient amount to impart 
10 surface tackiness to the surface of the bitumen composition; 

d) a minor amount of a particulate filler material; and 
12 e) the bitumen composition characterized by as selected 

degree of surface tackiness and stable fluid properties over 
14 a temperature range of about 10 to 120 degrees Fahrenheit. 

Claim 31. The composition of claim 2 0 wherein the 

2 polydie ne hydrocarbon comprises a h ydroxyl^terminated 

polybutadiene . 

Claim 32. The composition of claim 30 wherein the 
2 filler material comprises from about 5 to 50 percent by 
weight of the composition. 

Claim 33. The composition of claim 30 wherein the 
2 filler material comprises calcium carbonate having an 
average particle size of less than about 20 microns. 

Claim 34. The composition of claim 30 wherein the 
2 urethane polymer comprises from about 2 to 30 percent by 
weight of the composition. 

Claim 35. The composition of claim 30 wherein the 
2i tackifier agent ' comprises a mineral oil. 

Claim 36. The composition of claim 35 wherein the 
2 tackifier agent comprises from about 5 to 25 percent by 
weight of the composition. 

Claim 37. The composition of claim 30 wherein the 
2 composition is characterized by a stable non-fluid property 
in a vertical position over a temperature range of about 20 
4 to 100 degrees F. 
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Claim 38. A coating layer of the composition of claim 
2 30 which has a thickness of about 20 to 150 mils. 

Claim 39. The composition of claim 30 wherein the 
2 bitumen comprises a propane deactivated bitumen. 

Claim 40. The composition of claim 3 0 wherein the 
2 reaction occurs in situ at a coating applicator. 
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AMENDED CLAIMS 

[received by the International Bureau on 8 November 1996 (08.11.96); 
original claims 1, 5, 10-12 and 15-17 amended; 
remaining claims unchanged (5 pages)] 
Claim 1. A urethane-modif ied bitumen sheet material 
2 adapted for use as a moisture barrier^ which sheet material 
comprises : 

4 a) a bitumen layer which comprises bitumen and a minor 

modifying amount of a urethane polymer to impart stable, non- 
6 flow properties and surface tackiness properties to the 

bitumen layer in use over a range of about 10 to 125° F, the 
8 urethane polymer prepared by the reaction of a polyisocyanate 

with a long-chain polydiene hydrocarbon with terminal groups 
10 which react with the polyisocyanate to form a urethane 

polymer; 

12 b) an outer polymer film bonded to one surface of the 

bitumen layer; and 
14 c) a releasable film bonded to the other surface of the 

bitumen layer, which releasable film is subject to removal 
16 prior to use of the sheet material to ex po_s_e_a_tacky--sur-f ace- 
of the bitumen layer for application of the tacky surface to 
18 the surface to be protected. 

Claim 2. The sheet material of claim 1 wherein the 
2 bitumen layer comprises from about 2% to 3 0% by weight of the 
urethane polymer. 

Claim 3. The sheet material of claim 1 wherein the 
2 polydiene hydrocarbon comprises a hydroxyl -terminated 
polybutadiene homopolymer. 

Claim 4. The sheet material of claim 1 wherein the 
2 bitumen layer includes a filler material in an amount of from 
about 5% to 40% by weight of the bitumen layer. 

Claim 5. The sheet material of claim 1 wherein 
2 polyisocyanate comprises a diphenyl methane diisocyanate . 

Claim 6. The sheet material of claim 1 wherein the 
2 outer polymer film comprises an olefinic polymer film which 
is heat resistant at about temperatures above ISO^F. 

Claim 7. The sheet material of claim 1 wherein the 
2 * outer polymer film comprises a cross-linked, low density 
polyethylene film. 
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Claim 8. The sheet material of claim 1 wherein the 
2 releasable film comprises a release paper having a release 
surface . 

Claim 9. The sheet material of claim 1 wherein the 
2 bitumen layer comprises a urethane polymer derived from a 
reaction of an aromatic diisocyanate in the presence of a 
4 curing agent and long- chain polydiene hydrocarbon having 
primary terminal hydroxyl groups, with a hydroxyl 
6 functionality ranging from about 2.2 to 2,6. 

Claim 10 . The sheet material of claim 1 wherein the 
2 bitumen layer ranges from about 20 to 150 mils in thickness, 
and the outer film and the releasable film each range from 
4 about 1 to 10 mils in thickness. 

claim 11. The sheet material of claim 1 wherein the 
2 bitumen layer exhibits surface tackiness and non-flow stable 
properties over the range of about 25oF to lOQoF. 

Claim 12. The sheet material of claim 1 wherein the 
2 bitumen layer includes a tackifier agent in an amount to 
impart additional surface tackiness to the bitumen layer. 

Claim 13. The sheet material of claim 12 wherein the 
2 tackifier agent comprises a mineral hydrocarbon oil . 

Claim 14. The sheet material of claim 13 wherein the 
2 mineral hydrocarbon oil is present in an amount of about 5% 
to 25% by weight of the bitumen layer. 

Claim 15. In combination, a concrete structure having 
2 a wall surface which includes a tacky exposed surface of the 
sheet material of claim 1 secured to the wall surface of the 
4 concrete structure and with the releasable film sheet removed 
from the sheet material . 

Claim 16. A modified, urethane bitumen sheet material 
2 adapted for use as a moisture barrier for masonry, which 

sheet material comprises : 
4 a) a bitumen layer which comprises bitumen, a filler 

material, a mineral oil tackifier agent and an amount of 
6 about 2% to 3 0% by weight of the bitumen layer of a urethane 
polymer to impart desirable non-f low properties and desirable 
8 surface tackiness to the bitumen layer in use over a 
temperature range of about 25oF to lOOop, the urethane 
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10 polymer prepared by the reaction in the presence of a curing 
agent of an aromatic diisocyanate with a long-chain 
12 polybutadiene hydrocarbon with hydroxyl terminal groups to 

form a urethane polymer; 
14 b) a thin, outer, cross-linked, olefinic, polymer film 

bonded to one surface of the bitumen layer; and 
16 c) a releasable paper on the other surface of the 

bitumen layer, which releasable paper is subject to removal 
18 prior to use of the sheet material to expose a tackified 
surface of the bitumen layer for application of the tackified 
20 surface to the surface of the masonry to be protected. 

Claim 17. A method of preparing a urethane -modified 
2 bitumen sheet material adapted for use as a moisture barrier, 

which method comprises : 
4 a) preparing a hot, melted bitumen composition which 

comprises bitumen and a minor modifying amount of a urethane 
6 polymer, which urethane polymer is prepared by the reac tion 

— of— a— polyisocyarrate wiTh a long -chain polydiene hydrocarbon 

8 having te2rminal groups which react with the polyisocyanate to 
form the urethane polymer to provide stable, non-flow 
10 properties and surface tackiness properties to the bitumen 

layer over the range of about 10°F to 125°F; 
12 b) applying a layer of the melted bitumen composition 

onto a releasable film, which film may be easily removed from 
14 the cooled surface of the bitumen layer prior to use; 

c) applying an outer polymeric film to an exposed 
16 surface of the bitumen layer to bond the outer polymeric film 

to the bitumen layer; 
18 d) cooling the bitumen layer; and 

e) recovering the sheet material for use as a moisture 
20 barrier sheet material. 

Cladim 18 • The method of claim 17 wherein the polymeric 
2 film comprises a cross-linked, low density olefinic film. 

Claim 19. The method of claim 17 wherein the releasable 
2 film comprises a paper with a releasable surface. 

Claim 20* The method of claim 17 which includes adding 
2 the polyisocyanate and the hydrocarbon to a mixing vessel 
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containing the hot bitumen and carrying out the reaction in 
4 the mixing vessel. 

Claim 21. The method of claim 17 wherein the 
2 hydrocarbon comprises a hydroxyl- terminated polybutadiene and 
the polyisocyanate comprises an aromatic diisocyanate . 

Claim 22. The sheet material produced by the method of 
2 claim 17. 

Claim 23. The method of claim 17 wherein the bitumen 
2 composition includes a filler material. 

Claim 24. The method of claim 17 wherein the bitumen 
2 composition includes a tackif ier agent in an amount to impart 
a selected tackiness to the surface of the bitumen layer. 

Claim 25. The method of claim 24 wherein the tackif ier 
2 agent comprises a hydrocarbon oil in an amount of about 5% to 
3 0% by weight of the bitumen composition. 

Claim 26. The method of claim 24 which includes 
2 separately introducing heated bitumen, the polyisocyanate and 
the long-chain polydiene hydrocarbon into an injection nozzle 
4 for in situ reaction and mixing, and injecting the melted, 
urethane- bitumen composition onto the releasable film 
6 supported on a conveyor belt. 

Claim 27 . A- method of providing a moisture barrier to 
2 a surface, which method comprises: 

a) removing the releasable film of the sheet material 
4 of claim 1; and 

b) applying the tacky, exposed surface of the bitumen 
6 layer to the surface to be protected. 

Claim 28. The method of claim 27 wherein the surface to 
2 be protected comprises a poured concrete wall surface. 

Claim 29. The protected wall surface prepared by the 
2 method of claim 27 . 

Claim 30. A polymer-modified bitumen coating 

2 composition adapted for use as a moisture-barrier coating 

layer, which composition comprises: 
4 a) bitumen; 

b) a modifying amount of a ure thane polymer prepared by 
6 the reaction of a polyisocyanate with a long chain, polydiene 
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hydrocarbon with terminal groups which react with the 
8 polyisocyanate to form the urethane polymer; 

c) a tackifier agent in sufficient amount to impart 
10 surface tackiness to the surface of the bitumen composition; 

d) a minor amount of a particulate filler material; and 
12 e) the bitumen composition characterized by as selected 

degree of surface tackiness and stable fluid properties over 
14 a temperature range of about 10 to 120 degrees Fahrenheit. 

Claim 31. The composition of claim 20 wherein the 
2 polydiene hydrocarbon comprises a hydroxyl -terminated 
polybutadiene . 

Claim 32. The composition of claim 30 wherein the 
2 filler material comprises from about 5 to 5 0 percent by 
weight of the composition. 

Claim 33. The composition of claim 30 wherein the 
2 filler material comprises calcium carbonate having an average 
particle size of less than about .20 microns. 

- Claim-^34-. The— compos rt ion of clarinT^TO wherein the^ 

2 urethane polymer comprises from about 2 to 3 0 percent by 
weight of the composition. 

Claim 35. The composition of claim 3 0 wherein the 
2 tackifier agent comprises a mineral oil . 

Claim 36. The composition of claim 35 wherein the 
2 tackifier agent comprises from about 5 to 25 percent by 
weight of the composition. 

Claim 37. The composition of claim 30 wherein the 
2 composition is characterized by a stable non- fluid property 
in a vertical position over a temperature range of about 20 
4 to 100 degrees F. 

Claim 38. A coating layer of the composition of claim 
2 30 which has a thickness of about 20 to 150 mils. 

Claim 3S . The composition of claim 30 wherein the 
2 bitumen comprises a propane deactivated bitumen. 

Claim 40. The composition of claim 30 wherein the 
2 reaction occurs in situ at a coating applicator. 
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c 

STATEMENT UNDER ARTICLE 19 

The amendments made to the claims are to correct 
grammatical and typographical errors, and to more clearly and 
completely define Applicant's contribution to the art. No 
new matter has been added and therefore the amended claims 
have no impact on the description and drawings. Pages 14-18 
have been substituted to replace original claim pages 14-19. 

Acceptance of these amendments is respectfully 
requested. 



( 
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